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Introduction
The prevalence of rheumatic disease and associated dis-
ability is increasing [1]. Among different rheumatic dis-
eases, rheumatoid arthritis (RA) and systemic lupus
erythematosus (SLE) disproportionately affect women
with about three quarters being female [1,2]. Local Hong
Kong statistics have estimated that approximately 5,300
people with RA were admitted to Hospital Authority
hospitals in 2001 [3]. SLE is another fairly common
rheumatic disease among Southern Chinese people in
Hong Kong, with an estimated 3,500 people affected
[4]. In 2003, The Hong Kong Arthritis and Rheumatism
Foundation estimated that there are 40,000 people with
the diagnosis of RA or SLE in Hong Kong [5].
Epidemiological studies on rheumatic diseases have
shown the negative impact on both individuals and soci-
ety as a result of decreased quality of life, lost productiv-
ity, and increased costs of health care [6,7]. Quality of
life has been shown to be especially affected for women
with RA and SLE [8]. According to Hootman et al [1],
arthritis is also the leading cause of disability in the
United States and is associated with considerable func-
tional limitations. Pain, another major problem for people
with rheumatic diseases, is associated with subsequent
physical disability [9]. Minnock et al [10] provided further
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Abstract: The purpose of this study was to investigate the effects of a community-based water exercise programme
(CBWEP) on physical disability, quality of life, and confidence in performing exercise for people with rheumatic
disease. A multiple pretest, within-subject design was used. All subjects participated in a 4-week CBWEP fol-
lowed by an 8-week maintenance period. Physical disability, pain intensity, quality of life, and level of confidence
in performing the exercises were evaluated using a self-administered questionnaire at baseline, pre-class, post-
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evidence that a large majority of women with RA per-
ceived pain to be their predominant impairment.
A community-based water exercise programme
(CBWEP) for people with rheumatic problems was first
introduced in Hong Kong in 1997 by the Community
Rehabilitation Network (CRN). CRN’s programme was
designed to provide physical, psychological and social
support for people suffering from rheumatic diseases.
Hydrotherapy is one form of exercise used in physio-
therapy for the treatment of people with RA and SLE.
Aquatic exercise incorporates the effect of warmth and
buoyancy, providing a relatively safe, comfortable envi-
ronment for people with rheumatic disease to exercise
with decreased weight bearing through their affected
joints [11,12]. In general, hydrotherapy has shown to
be beneficial in the dimensions of improved muscle power
and joint range of motion, decreased pain and muscle
spasm, and improved functional mobility [13,14].
There is limited evidence showing the benefits of
aquatic exercise on people with RA in terms of physical
and mental health [11,13,15–17]. Bartels et al [18] re-
viewed the effects of pool exercise therapy for RA and
concluded that pool therapy showed positive effects as
part of the treatment of RA patients. However, the same
authors found too few studies with acceptable designs
and well-defined patient groups to definitively state that
pool exercise therapy is beneficial for RA sufferers.
Patient education has also been shown to be an impor-
tant element of an aquatic exercise programme, helping
individuals with rheumatic disease to acquire self-
responsibility for the management of their condition
[19]. Patient education was found to be a useful additional
modality in the management of rheumatic diseases, and it
may improve treatment effects and patients’ quality of life
[20,21]. Lorig et al [22] also proposed that patient educa-
tion was an essential part in sustaining long-term compli-
ance, positive beliefs, and confidence in maintaining a
regular exercise habit. Exercise adherence in aquatic exer-
cise programs has been shown to associate with improved
physical and psychological outcomes [23,24]. Enhancing
patient confidence in rheumatic disease management
may be important for successful condition management.
The literature has shown that people with rheumatic
disease may benefit from an aquatic exercise programme
in terms of improved function, decreased pain, and im-
proved well-being. A CBWEP for people with rheumatic
disease in the Hong Kong community has been running
for several years. Hundreds of people with RA or SLE
have joined. To evaluate this programme properly, there
is a need to determine if this exercise program provides
any beneficial results to the participants. The findings of
this study may provide evidence of the benefits of the
CBWEP. The main objective of this study was to evaluate
the effects of a CBWEP for people with RA or SLE on
physical disability level, pain, and quality of life. The con-
fidence that the subjects have to exercise on their own
without exacerbating symptoms, as well as the change
in exercise behaviour throughout the study period, was
also explored.
Methods
Subjects
The study, which incorporated a multiple pretest, within-
subject design, consisted of people with RA or SLE who
responded to promotional posters distributed by CRN
physicians’ offices, physiotherapy and occupational ther-
apy departments in territory-wide hospitals, and non-
governmental organizations serving people with arthritis.
The participants were also required to meet the inclusion
criteria for the study. The inclusion criteria included
people with a confirmed diagnosis of RA or SLE by a
physician who were aged between 18–65 years, with
onset of disease within 10 years, medically stable, pre-
senting with joint problems, and maintained on a stable
drug regimen. Potential subjects were excluded if they
had conditions such as severe cardiovascular disease, his-
tory of uncontrolled seizures, incontinence of bowel or
bladder, acute orthopaedic injury with resultant insta-
bility, severe hypotension or hypertension, or any med-
ical condition that posed a risk for aquatic exercise.
Those who were scheduled for joint surgery during the
study period, who were currently engaged in a regular
exercise programme or had been exposed to a water
exercise programme in the year before the study, or who
relied on a wheelchair for mobility, were also excluded.
Based on a medium effect size of 0.50, α of 0.05,
power of 80%, and an estimated 80% of the subjects
attending at least 70% of the exercise sessions, the sam-
ple size for this study was calculated to be 40 subjects.
This study was approved by the ethics review commit-
tee of the Department of Rehabilitation Science, The
Hong Kong Polytechnic University.
The participants acted as their own controls in the 
1 month before the start of the exercise programme.
Following this 1-month period, the subjects commenced
a 4-week instructor-led CBWEP programme, followed
by an 8-week maintenance period, during which time
the subjects were expected to continue aquatic exercise
on their own. Because this study was designed to evaluate
the effectiveness of the existing water exercise programme
used by the CRN, no modification of the protocol or the
length of the programme was considered. All of the data
were collected from the subjects using a self-administered
questionnaire at four time points throughout the study
period. The baseline questionnaire collected information
about demographics and the main outcome measures.
Before (pre-class) and after (post-class) the instructor-
led class, the main outcome measures were assessed.
Following the 8-week maintenance period (follow-up),
the main outcome measures were again assessed with
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additional questions about changes in medical treatment
plan (Figure 1).
Outcome measures
Basic demographic information was included in the
baseline questionnaire. Age, sex, educational level, em-
ployment status, and diagnosis were reported by the
participants’ categorical variables. The duration (in years)
since disease onset was also recorded (Table 1).
Self-perceived physical disability
The validated Chinese version of the Health Assessment
Questionnaire (CHAQ) specific for RA was selected to
measure self-perceived physical disability [25]. The orig-
inal English version of the Health Assessment Ques-
tionnaire (HAQ) is an arthritis-specific instrument that
measures function, disability, and arthritis pain with an
emphasis on the difficulty and the need for equipment
and/or physical assistance to complete a variety of tasks
[26]. The disability dimension of the HAQ is the most
widely used and takes only 8–10 minutes to complete
[27]. Twenty items are grouped into eight subscales
(dressing and grooming, arising, eating, walking, hy-
giene, reach, grip, and activities) and a 100-mm visual
analogue scale (VAS) for self-reported level of pain in-
tensity. Participants were instructed to answer each item
in terms of their perceived ability to perform each task
over the previous week. Responses for each item ranged
from 0 (without any difficulty) to 3 (unable to do). The
scores also reflect and are adjusted in the event a device or
help is required to perform any of the tasks. Higher scores
represent poorer function. Individual subscale scores and
an overall score were calculated for each subject.
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Baseline (week 0)
(4-weeks before the start of 
instructor-led programme) 
Pre-class (week 4)
(Immediately before the start of 
the instructor-led programme) 
Post-class (week 8)
(Immediately following the end of
the instructor-led programme) 
Follow-up (week 16)
(Immediately following the end of
the maintenance period) 
 
Demographics, SF-36,
Chinese Health Assessment
Questionnaire (CHAQ), pain
intensity, self-efficacy
Assessment period Measures assessed
4-week control
period
4 weeks
8 weeks
SF-36, CHAQ, pain intensity,
self-efficacy 
SF-36, CHAQ, pain intensity,
self-efficacy 
SF-36, CHAQ, pain intensity,
self-efficacy, change in medical
treatment 
Figure 1. Flow chart for assessment periods throughout
the study.
Table 1. Demographic data for the study subjects (n = 31)*
Age (yr)
25–34 1
35–44 5
45–54 16
55–64 6
≥ 65 3
Sex
Male 1
Female 30
Level of education
Attended primary school 10
Completed primary school 5
Attended secondary school 8
Completed secondary school 5
Completed post secondary 2
Completed university or above 1
Employment status
Loss job/unemployed 6
Part time 4
Full time 3
Housewife 15
Retired 3
Diagnosis
RA 26
SLE 3
Both RA and SLE 2
Years since onset of symptoms
Mean (standard deviation) 5.97 (5.62)
Range 0.5–25
*Data are presented as n. RA= rheumatoid arthritis; SLE= sys-
temic lupus erythematosus.
Pain intensity
The Pain Visual Analogue scale of the CHAQ asked re-
spondents, “How much pain have you had because of
your illness (arthritis) in the past week?” Participants
were directed to place a vertical mark through a line with
anchors of 0 (no pain) to 100 (severe pain) to indicate
the pain severity. This scale in the HAQ has high test–
retest reliability (r = 0.93) for people with rheumatic
arthritis [28].
Quality of life
The Chinese (Hong Kong) version of the SF-36 was used
to assess quality of life. This version was developed by
Lam et al [29] through forward and backward translation
of the original English version [30]. The Chinese (Hong
Kong) version of the SF-36 has been shown to be a vali-
dated SF-36 Health Status Questionnaire Chinese version
[31,32]. The scale consists of 36 items that assess eight
domains of health-related quality of life over a 4-week
period, which include physical functioning, role-physical,
bodily pain, general health, vitality, social functioning,
role-emotional, and mental health. The raw scores for
each domain are transformed to a 0–100 point scale such
that a higher score indicates a better health status.
Confidence (self-efficacy) measurement for
performing exercise
Two constructs, self-efficacy for exercising regularly and
self-efficacy for self-management behaviour, from the
Arthritis Self-efficacy Scale (ASES) [33] were used to
determine the participants’ confidence in performing ex-
ercises in the study. The ASES has been accepted as a
measure of situation-specific perceptions of control [34],
is relatively brief, has high face validity [22], and has been
used to study the effects of hydrotherapy on rheumatic
disease [35]. The “self-efficacy for exercising regularly”
and “self-efficacy for self-management behaviour” items
were translated into Chinese. To assess self-efficacy to
perform exercises regularly, the participants were asked
to rate on a 10-point scale (1 = not at all confident; 10 =
totally confident) how confident they were in doing
aquatic exercise independently without supervision and
in doing aquatic exercise without making their symp-
toms worse. For self-efficacy for self-management behav-
iours, the subjects were asked to report how much time
they spent doing different types of exercise (0 = none;
1 = < 30 minutes/week; 2 = 30 to < 60 minutes/week;
3 = 1–3 hours/week; 4 = > 3 hours/week). The exercises
included stretching and strengthening, walking, swim-
ming, and aquatic exercise.
Intervention
The CBWEP took place in an indoor public swimming
pool with the water temperature ranging from 27–
29°C. The first 4 weeks of the programme involved the
trained instructor leading the participants once per
week through a 45-minute programme based on the
Arthritis Foundation YMCA Aquatic Programme [36,37].
The programme included a warm-up period, a stretching
period, an ambulation and resistance session, and a cool-
down period. A “free swim time” of 10–15 minutes was
included at the end for additional exercise or socializa-
tion [38]. The goals of the programme were to decrease
pain and increase mobility, flexibility, strength, endurance
and coordination, while at the same time increase feel-
ings of well-being, decrease depression and sense of 
isolation, improve socialization, and provide recreation.
Concepts of self-efficacy and mutual support were
emphasized throughout the period of the structured
programme. The remaining 8 weeks of the CBWEP in-
cluded weekly maintenance classes, whereby the par-
ticipants worked through the exercises on their own.
Data analysis
All data were analyzed using the Statistics Package for
the Social Sciences version 16.0 (SPSS Inc., Chicago, IL,
USA). Descriptive statistics (mean, median, standard
deviation, and ranges) were calculated on all continuous
demographic and clinical variables at baseline, pre-class,
post-class, and follow-up. Frequency distributions were
used to summarize the categorical variables. Unless oth-
erwise stated, the level of significance for all inferential
statistics was set at 0.05. Repeated measures analyses of
variance (ANOVA) were performed on each of the main
outcome variables to compare the mean values over the
four time points. If a repeated measure ANOVA was found
to be significant, multiple paired t tests with the Bonferroni
correction applied to the level of significance were per-
formed to determine where the significant differences
were. To examine the change in each of the self-efficacy
scores over time, a Friedman test was conducted. If a
Friedman test was shown to be statistically significant,
further post hoc tests using the Wilcoxon signed ranks test
(with Bonferroni correction to α) were done. Lastly, to
explore the changes in exercise behaviour over the course
of the study, only descriptive statistics were calculated and
displayed to show patterns of change.
Results
A total of 39 people in three separate groups were re-
cruited over the study period. Eight subjects dropped
out or were excluded from the study; three of them had
a disease flare-up, one found full-time employment, two
dropped out for personal reasons, and two attended less
than 70% of the classes.
Thirty-one participants (30 women, 1 man) com-
pleted the study. The median age range category for the
participants was 45–54 years of age. The subjects had a
mean disease duration of 5.97 years (median, 4 years;
standard deviation [SD] = 5.62). There were 26 subjects
diagnosed with RA, three subjects diagnosed with SLE,
and two subjects diagnosed with both RA and SLE.
Details of the subjects’ demographic information can be
found in Table 1. More than 90% of the subjects main-
tained a stable level of and type of medication from base-
line to follow-up. Descriptive data for the main health
outcomes of self-perceived physical disability (CHAQ),
pain intensity, and quality of life (Chinese SF-36) are
found in Table 2.
Using the CHAQ disability index to measure physical
disability, the mean overall score for the CHAQ showed a
decreasing trend from 1.13 at pretest to 1.05 at follow-
up. (Table 2) However, no significant difference was found
over time (F(2.09) = 0.83, p = 0.45). When individual cat-
egories were examined, an overall decreasing trend was
found for the mean scores over time for the walking,
grip, and other activities subscales.
The repeated measures ANOVA for pain intensity
showed a statistically significant difference over the four
time points (F(1.997) =8.15, p=0.001; Table 2). Post hoc tests
showed that there was a statistically significant difference
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in pain scores between baseline and follow-up (t30 =3.99,
p < 0.001), for which the mean VAS pain score decreased
by 31%  (Figure 2).
The mean scores of the individual domains of the
Chinese version of the SF-36 (general health, physical
functioning, role-physical, role-emotional, social func-
tioning, bodily pain, vitality, and mental health) were
analysed over the four assessment points. Repeated
measured ANOVAs showed a significant difference over
time for the general health (F(1.81) =7.07, p=0.003), phys-
ical functioning (F(2.32) = 7.26, p = 0.001), role-physical
(F(2.02) =7.15, p =0.002), role-emotional (F(2.15) =5.61,
p =0.005), bodily pain (F(1.83) = 5.44, p = 0.008), and
vitality (F(2.51) = 14.39, p < 0.001) domains. The results
of the post hoc tests are shown in Figure 3. No significant
effects for time were found for the social functioning
(F(1.92) = 0.70, p = 0.49) or mental health (F(1.84) = 0.37,
p = 0.68) domains (Figure 3).
The confidence that the subjects had in performing
aquatic exercise on their own was measured using a 
10-point VAS, with higher scores representing higher
confidence in performing the water exercise without pro-
fessional supervision. The mean score changed from 7.54
(SD = 1.89) at the pre-class measurement to 7.97 (SD =
1.97) at the post-class measurement and to 9.29 (SD =
1.04) at the 2-month follow-up measurement (Table 3).
The Friedman test showed a statistically significant dif-
ference over time (χ2 = 34.6, p < 0.001). Further post hoc
tests showed that there were statistically significant 
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Table 2. Descriptive data for the Chinese Health Assessment Questionnaire (CHAQ) and the Chinese SF-36 over time*
Baseline Pre-class
After 4-week After 8-week 
instructor-led classes maintenance period
CHAQ overall score 1.13 (0.68) 1.13 (0.67) 1.07 (0.62) 1.05 (0.63)
CHAQ subscale scores
Dressing 0.78 (0.84) 0.87 (0.84) 0.87 (0.92) 0.77 (0.81)
Arising 0.94 (0.96) 0.77 (0.80) 0.83 (0.89) 0.83 (0.82)
Eating 0.63 (0.96) 0.71 (0.97) 0.64 (0.87) 0.74 (0.89)
Walking 0.71 (0.78) 0.71 (0.82) 0.67 (0.83) 0.64 (0.71)
Hygiene 0.84 (0.87) 0.87 (0.84) 0.39 (0.96) 0.93 (0.92)
Reach 2.03 (0.95) 1.94 (0.96) 1.77 (0.95) 1.80 (0.94)
Grip 1.65 (1.14) 1.77 (1.11) 1.64 (1.01) 1.58 (1.14)
Activities 1.45 (0.96) 1.39 (0.82) 1.12 (1.02) 1.06 (0.99)
Pain intensity 100-mm VAS 48.96 (25.38) 53.22 (25.11) 46.29 (25.31) 36.77 (21.08)
SF-36 domains
General health 30.03 (14.07) 41.71 (10.33) 34.16 (13.98) 38.58 (18.05)
Physical function 48.71 (21.75) 49.03 (20.75) 54.84 (21.43) 58.71 (18.84)
Role-physical 16.94 (29.85) 15.32 (27.90) 23.33 (34.07) 33.87 (34.49)
Role-emotional 29.03 (39.20) 21.51 (33.94) 38.71 (41.36) 48.39 (40.22)
Social function 60.08 (21.75) 59.68 (20.84) 61.29 (26.09) 63.31 (21.39)
Bodily pain 37.77 (18.09) 36.71 (18.38) 44.90 (19.55) 44.97 (17.75)
Vitality 39.19 (15.76) 29.52 (11.06) 44.52 (17.81) 45.81 (17.37)
Mental health 61.81 (17.58) 60.65 (17.35) 62.84 (17.32) 62.06 (17.97)
*Data are presented as mean (standard deviation). VAS = visual analogue scale.
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Figure 2. Pain intensity scores over time. VAS = visual
analogue scale.
differences in confidence in performing water exercises
between baseline and follow-up (Z = –4.03, p < 0.001),
pre-class and follow-up (Z = –3.84, p < 0.001), and post-
class and follow-up (Z = –3.32, p = 0.001).
Mean scores for confidence in performing aquatic ex-
ercise without aggravating signs and symptoms changed
from 7.09 (SD = 1.51) in pre-class measurement to 7.87
(SD = 1.62) in post-class measurement and to 8.48 (SD =
1.56) at the 2-month follow-up measurement (Table 3).
The Friedman test showed a statistically significant 
difference in confidence scores of performing exercises
without aggravating signs and symptoms over time
(χ2 = 22.8, p < 0.001). Further post hoc test using the
Wilcoxon signed ranks test (with Bonferroni correction)
showed that there were statistically significant differences
in confidence in performing water exercise without
aggravating the signs and symptoms between baseline
and follow-up (Z=–3.17, p=0.002), between pre-class and
follow-up (Z = –3.41, p = 0.001), and between post-class
and baseline (Z = –2.66, p = 0.008).
A descriptive trend of increasing exercise participation
was found for different types of exercise. The percent-
age of subjects who only did stretching and strengthen-
ing exercises for less than 1 hour per week (67.7%)
decreased to 45.2% at follow-up. Meanwhile, the per-
centage of subjects who did more than 3 hours per
week of stretching and strengthening increased from
19.4% to 29% at follow-up. The percentage of subjects
who did walking exercise for less than 1 hour per week
(48.4%) decreased to 22.6% at follow-up. Meanwhile,
the percentage of subjects who did more than 1 hour
per week of walking increased from 51.6–77.4% at fol-
low-up. The percentage of subjects who did hydrother-
apy for less than 1 hour per week (74.2%) decreased 
to 35.5% at follow-up. However, the percentage of 
subjects who did more than 1 hour per week increased
from 25.8% to 64.4% at follow-up.
Discussion
This study evaluated the effects of a CBWEP on health
outcomes for Chinese patients with rheumatic disease.
The findings suggested that first, the physical disability
level measured by CHAQ showed a trend of improvement
in selected categories including dressing, walking, grip,
activities, and VAS of pain. However, the degree of change
was not large enough to be statistically significant. The
exception was the significant decrease in pain intensity
found over the treatment period. Second, the scores from
all domains of the SF-36, except social functioning and
mental health, improved. Measures for confidence in per-
forming water exercise and performing water exercise
without aggravating signs and symptoms also improved.
The frequency and duration of different types of exercise
were enhanced following the water exercise programme
and maintenance period.
This study is a repeated-measures design using 
subjects as their own control. Because there were no
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Table 3. Confidence level in performing exercises over time*
Confidence in Baseline Pre-class Post-class Follow-up
Performing exercises on their own 7.09 (2.07) 7.54 (1.89) 7.96 (1.97) 9.29†‡ (1.03)
Performing exercises on their own 6.87 (1.64) 7.09 (1.51) 7.87§ (1.62) 8.48†‡ (1.56)
without aggregate signs and symptoms
*Data are presented as mean (standard deviation); †significant difference between baseline and follow-up; ‡significant difference
between pre-class and follow-up; §significant difference between baseline and post-class.
significant changes in the outcome measures over this
period, except for the SF-36 vitality score, any subse-
quent changes after the 4-week classes and 8-week
maintenance period may be attributed to the interven-
tion with some confidence. The two pretests before the
start of the intervention in this group of subjects with
chronic but stable symptoms provided an acceptable
control period. All other statistically significant changes
occurred after the programme or after the follow-up
period. This provides reasonable evidence that the
improvement may be a result of the water exercise pro-
gramme.
Although the HAQ disability index has been shown
to be an appropriate measure for people with rheumatic
disease [39] and has been widely used in several exer-
cise programme evaluations [19,23,40,41], this measure
did not detect any statistically significant or clinically
meaningful improvements after attending this water
exercise programme. Conversely, pain intensity meas-
ured using a 100-mm visual analogue did show both a
statistically significant and clinically important improve-
ment over the course of the study (31% reduction in
pain intensity). This is consistent with the improvement
shown using the bodily pain category of the SF-36. The
studies of Hall et al [16] and Templeton et al [17] showed
similar benefits.
Katz [42] reviewed the use of the HAQ disability in-
dex for patients with rheumatic disease and found that
the HAQ may be more sensitive to detecting change in
the middle of the scale rather than at the ends of the
scale. This may explain why the HAQ did not produce a
meaningful change, because the majority of the subjects
belonged to the low level of disability category. Moreover,
the limited number of subjects recruited in the study may
also contribute to a lack of significant findings using this
physical disability measure. In addition, the exercise pro-
gramme was only offered once per week, which may not
have been sufficient to produce a meaningful change in
the HAQ scores. A more suitable measurement in future
studies for a similar target group might be the AIMS2,
which was translated into Chinese and validated after
the start of this study [43]. More frequent exercise ses-
sions within the programme may also be considered 
in an attempt to produce a significant change in HAQ
scores.
In contrast to the HAQ findings, the physical domains
in SF-36 measurement showed significant improvement.
These included the general health, physical functioning,
role physical and bodily pain domains. Clinically impor-
tant and statistically significant improvements were also
found in the role-emotional and vitality domains of the
SF-36 after attending the CBWEP and exercising reg-
ularly in the maintenance classes. These results were
supported by the findings in the longitudinal study of
Mannerkorpi et al [41] on a group of fibromyalgia pa-
tients receiving hydrotherapy with education, which also
showed marked improvement in the physical function-
ing and bodily pain scales with the effects sustained for
6 months and 2 years, respectively. Surprisingly, the sig-
nificant improvement in social functioning shown by
Mannerkorpi et al [41] was not detected in the present
CBWEP study. One possible explanation could be that
the subjects in this study and those in the study by
Mannerkorpi et al involved different types of disease. In
addition, the subjects recruited in this study already had
high social functioning scores at the baseline assessment;
these were even higher than the norm-based scoring
value (50; SD = 10) [44]. Thus, further room for im-
provement in this domain may have been difficult to
achieve in a relatively short intervention period. A similar
situation was also present in the mental health domain,
where slight but not statistically significant improvement
was seen over time. It is worth noting that physical func-
tioning, bodily pain, and vitality showed significant im-
provement earlier in the study. These domains improved
by the end of the 4-week structured classes. This is in
contrast to the role-physical and role-emotional domains,
in which significant improvements in these two domains
were not seen until follow-up. This may be explained
by the fact that the role defined in SF-36 reflects the
problems induced as a result of physical health or emo-
tional problems [44]. The implication is that the role
function may require a long period of time before sig-
nificant improvements can be seen.
The significant improvement in confidence in per-
forming water exercise and performing water exercise
without aggravating signs and symptoms over time,
which used items from the ASES measurement, sug-
gested that self-efficacy in this group of subjects was
enhanced [45]. This improvement, in addition to the
increase in frequency of exercise other than aquatic
exercise, suggests that positive exercise behaviour may
have been established through participation in the for-
mal water exercise programme and the follow-up
maintenance programme. For the self-management exer-
cise behaviour measurement, increased time spent doing
stretching and strengthening exercises (10%), walking
exercise (26%), and hydrotherapy (31%) were noted.
Even though the active intervention in this study was
water exercise, it was not surprising to find that once 
an exercise habit was established, the motivation to par-
ticipate in other types of exercise may have also been
enhanced.
The participants in this study showed both an im-
provement in self-efficacy and improvement in pain and
quality of life after attending more than 70% of the ex-
ercise sessions. Exercise compliance may have a role in
these improvements. This is consistent with the results
from a randomized control trial of a CBWEP for people
with osteoarthritis that showed that those with better
exercise adherence benefited more from the exercise
programme [24].
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Study limitations
Several limitations of this study should be noted. The
subjects in this study were recruited using a sample of
convenience. Consequently, self-selection bias may be
present, such that they may have already been very moti-
vated to exercise and they wanted to take some control
over the management of their disease. This may con-
tribute to the high adherence rate of the subjects ana-
lyzed in this study. Of the 31 subjects who successfully
completed the whole study, 30 were women, which
may imply that the outcomes or conclusions draw from
this study may be more confidently applied in women
with RA or SLE than to both men and women. Simi-
larly, the proportion of subjects with RA subjects far out-
weighed those with SLE subjects, thus further restricting
the generalization of the results. The number of subjects
who completed the study did not quite meet the original
target of 35. As a result, this smaller sample may have
slightly reduced the statistical power of our analyses,
particularly with the physical disability measure.
This study was not an ideal randomized controlled
study. Because the CBWEP is the only such ongoing pro-
gramme in Hong Kong and preliminary observations
showed potentially beneficial effects of the programme,
it was felt that the intervention could not be withheld
from a group of subjects who wanted to participate in
the programme. Consequently, a true control group was
not used. However, the use of the two pre-intervention
assessments provided some evidence that the partici-
pants were stable prior to the start of the intervention,
and this design provided a successful control period.
For the measurement of self-efficacy in performing
exercises, only selected scales of ASES were used instead
of the whole scale. Consequently, the validity of this
measure may be in question.
The intervention of this study was 3 months in dura-
tion. With the addition of 1 month prior to the start of
the exercise programme, 4 months were needed to follow
each group of subjects. During this time, subjects may
have had a disease flare up or may have participated in
other forms of exercise, which may have been either
detrimental or beneficial, respectively. The results showed
that medication use and medical management was stable
for more than 90% of the subjects. The time spent en-
gaged in other types of exercise was reported; as a re-
sult, any improvement may not be solely due to the water
exercise programme.
Water exercise is thought to provide beneficial effects
for people with rheumatic disease by improving their
physical and psychological well-being. Because of the
high costs and long waiting lists for hospital-based hy-
drotherapy programmes, CBWEP designed for people
with rheumatic disease may be a possible alternative.
CBWEPs are able to offer the public space for group
programmes, thus providing a feasible alternative to the
hospital-based setting.
The British Society for Rheumatology and the British
Health Professionals in Rheumatology recently pub-
lished guidelines for managing RA and recommended
hydrotherapy for people with the disease to help them
reduce pain and improve function and self-efficacy [46].
Prior to this study, no formal evaluation of the existing
local community exercise programmes was done. The
results of this study provide some evidence for the ben-
eficial effects that the existing CBWEP has with regard
to pain reduction and improved quality of life as well as
a trend for the improvement in physical disability. Con-
sidering that water exercise programmes for patients
with rheumatic disease are in demand in the local com-
munity and many people with rheumatic disease have
already participated in water exercise in Hong Kong,
more effort should be paid to improving the programme
quality to ensure health benefits. Larger randomized con-
trolled trials of increased duration may still be needed.
Further research examining other outcome measures,
such as physical performance measures, self-perceived
outcome measures and the benefits for people with
other rheumatic or chronic musculoskeletal conditions,
could be incorporated. Cost-effectiveness studies should
also be undertaken to further support their existence in
the community.
The results from this study are encouraging. Data ob-
tained from this study provide evidence for a decrease
in pain, improvement in quality of life, and increase in
confidence in performing exercise following a 4-week
CBWEP. These outcomes continued to improve during
the 8-week maintenance classes.
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